Searching PAJ 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 2003-212623 
(43)Date of publication of application : 30.07.2003 



(SDlntCL C04B 24/26 

C04B 22/08 
C04B 22/12 
C04B 24/04 
C04B 24/32 
C04B 28/02 
// C04B103:30 
C04B103:40 



(21) Application number : 2002-013670 (71)Applicant : NIPPON SHOKUBAI CO LTD 

(22) Date of filing : 23.01.2002 (72)Inventor : YAMASHFTA AKIHIKO 

TANAKA HIROMICHI 
UNO TORU 
ONDA YOSHIYUKI 



(54) CEMENT ADMIXTURE AND METHOD FOR MANUFACTURING HARDENED CEMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cement admixture which can give excellent strength 
and durability to the hardened cement and shorten the hardening time at low temperature while 
keeping the fluidity of a cement composition, and to provide a method for manufacturing the 
hardened cement by using the cement admixture. 

SOLUTION: This cement admixture contains a copolymer (A) and a curing accelerator (B) at a 
ratio of 0.1/99.9 to 90/10 (wt.%) as indispensable components. The copolymer (A) has a 
constituent unit (I) expressed by the general formula: Y0(R10)nR2 and derived from an 
unsaturated (poly)alkylene glycol ether-based monomer (a) and another constituent unit (II) 
derived from an unsaturated monocarboxylic acid-based monomer (b) as indispensable units. 
Each of the units (I) and (II) accounts for >1 wt.% of the whole constituent units, and the unit (I) 
accounts for <50 mol% of the whole constituent units. The unit (II) contains at least a structure 
derived from acrylic acid (or acrylate). 
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[Claims] 

[Claim 1] A cement admixture comprising a copolymer (A) and a 
setting accelerator (B) as essential components in the ratio 
5 (% by weight) of 0.1/99.9 to 90/10, 

wherein the copolymer (A) comprises a constituent unit 

(I) derived from an unsaturated (poly) alkylen'e glycol ether 
monomer (a) represented by the following formula (1) : 

YO(R^O)nR^ (1) 

10 (wherein Y represents an alkenyl group containing 2 to 4 carbon 
atoms; R^O is the same or different and represents an oxyalkylene 
group containing 2 to 18 carbon atoms; n represents the average 
molar number of addition of the oxyalkylene group and is a number 
of 1 to 500; and R^ represents a hydrogen atom or a hydrocarbon 

15 group containing 1 to 30 carbon atoms) and a constituent unit 

(II) derived from an unsaturated monocarboxylic acid monomer 
(b) as essential constituent units, 

the constituent unit (I) and constituent uni't (II) each 
accounts for 1% by weight or more in the whole constituent units, 
20 and the ratio of the constituent unit (I) is 50 mole% or less 
in the whole constituent units, and 

the constituent unit (II) comprises at least a structure 
derived from an acrylic acid (salt) . 

[Claim 2] The cement admixture according to Claim 1, further 
25 comprising 1 to 100% by weight of*, the unsaturated (poly) alkylene 
glycol ether monomer (a) represented by the above formula (1) 
relative to the above copolymer (A) . 

[Claim 3] The cement admixture according to Claim 1 or 2, further 
comprising 1 to 50% by weight of water-soluble polyalkylene 

30 glycol (C) relative to the above copolymer (A) . 

[Claim 4] The method for producing a cement hardened product 
comprising executing a cement composition containing the cement 
admixture according to any of Claims 1 to 3, cement and water 
as essential components, and hardening thereof under a 

35 temperature condition of 30'^C or less. 
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WT<^im-Cl4, m^m^ (ID SJllco;«;/U7Hdf 
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[00 3 11 ifYnmi) (b) fcb-CT^y 

(a) (b) -9 0/10 

ju^cD^^mm 2X*^^<DX\ (b) l::i^-r 

§7&/U7t?:3fiXyu^^*+fP®t^ift^UfcKa^*|ci 

l?^?^;^;/^^^^/^^^*^^^ 1^ (meq/g) = 

(0. 1/7 2) X 1 000=l. 39ty'J:^o 

[0 0 3 2] (fYnm2) :mmi^(h) tv.xr^3 

/l-Sg-t-hy «?^SrfflV\ (a) /¥*i*^ (b) = 

8 0/2 0 (ss%) <Dia^Jt<7)**^f*;55^§^nfc^ 10 
<7)5>^^»f±7 2r-*>s<^-c% (b) i;iS5e-r^;^7 

^/U:^^i^/um(0^ V^M^ ime &) = (0. 2 
X 7 2/9 4)/(0. 8 + 0. 2 X 7 2/9 4)/7 
2 X 1 0 0 0 = 2, 2 3 t/J:^o t^. M^ma^T ^ V 

[0 0 3 3] ±fa;57yUyi?^ '>/l-S<0 ^ y ^SIS: (m e q 20 
/g) It. _bffi<7)J;5/«C*a:WwS<5l>fcfh3Sj*T-3Sai 

^-oas^#iSbfcJiT% m^m^i^ (a) (/^s^ffisriii 
^-r ^5 r ct o x^ffi-r ^ :i i: t -et So 

[0 0 3 4] Jiia*S-&» (A) Ci. ^J;ttf. W^^fit 

(I) ^^^^^mu (n^v) T/i^^i^v'^y 

(a) RXJ^m^m^ (ID S:^^^^ 
ffi^D^/^^/p^viK^^iflc (b) i:^^m^^tl.X^ 

M*&«l<^^«T-e*»*^ (b) T/u 
a^u^-^^-arv- K*¥^^l --5 0 0^/\^H)iU't^:^1k\^^ 

[0 0 3 5] JifB^fi^fls: (A) {;ilBV^X. 'j^^m'^m^ 

(c) \zx^m^mi<L (I I I) t>m0.^^^:it\z/^ 
So fsj. (c) m^com^miiL (III) cot^i^) 
ssy-&ji. ^m^i^ (A) <^^«^*&*<^)7osfi% 

EAT-e*)Swi:;55»^L<. 5 OSlc%WTT-fcS r i: 

r>X^i^^l.<. 3 0Sfi%«TT-feS::«h;<i>$ ^b^:I^f 
^bv\ ±fs^S^*fit (III) ^^^^m&i^ (c) 
i:LTI^> (a) RU^XX^mMi^ (b) 

rti.«bc7)iaX(*2S)^Jl±$rfflv>5r i:;55-e^So 
[0 0 3 61 -^U-YV®?, aiTk-^ l^-f ^-S?. :7-^VU^, 50 
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i: j^SlIS^-ifc 1 3 0 (75 T/w =1 — ^ <^)^^— >^ 
^ ; ±tE.T/\^=^—Ji-'^T^>'\Z^mi^^^Wc2--l SCOT 

(j^y) ry^^^E^w^^^y 3— /u<h_bfB^tafnv^;?7/u^>^ 

:;J;/U7j<>®&»irj^^iS^'m2'-l 8 cT^^y n-zuxJi r 
tie?<7)^y 3— yK7:>#*p^/wlS2'-'5 o 0(D7Ky T/i^^ 

y^otf/w (p<t$') r:j^yu— ^yv-e^v'u 

j^^i^^lS: 1 — 30 cDTyu=i — >'i- i: co^;^ t^/u 

!is ; i^m^^^ 1-30 <DT/i-^—Mzmmm^^si: 2 - 
Tfv^^^y (/Ky) r/u=a?^i/v^y =3— yu<?r (y^) r 

y) :/n t-w>-^y =1— /u^y y i5^>^ y ix— (tK 

y) :/^uvi/y =1— /u^y y y (y 
^) T:^' y/^^#<o^ta?p^y 

^^2—1 8(OT/^=^U>';t-=^i>'K0 1 — 5 O 0-=e/^{^ 

*D^^ ; i/T 5 m^j^*J!^T-IS2-l 8(^^y ='- 
/^XI:iwi^b<7:>:/y =1— >'K7)#*P^/^^2 — 5 0 OCOtK 

[0 0 3 71 h y oi^u^-^y =3— /v^i^ (;^^) y 
h> (:^y) ^^ix:/>/y yuv? (y^) y 
/jf y :/a tf u>^^y =3— /i^v^ (7^^) TiJ^y u 

— (:^y) ^^u>-:j^y 3— (TKy) >^ntfuv 

^yn— yUv^ r^^^yu— N«<?0 (^y) Tf\^^ 

Ul^^y) zi^jV'y (y ^) Ti5^ y MIS ; --=ae'y->'v^ 

(7<^) r^5^ y u-h^(D#w«g (^^) TiJ^yu- 
>-^y 3— h^co (/Ky) r/v.=3j^u>^i/y =3 

— ; K^r^/u;^/l-7l^^— (;^^) Ty 
/U>^/P3j>^— 2- (y^) T:?^ y 

3- (y^) Tt^ y n:^i:/^u bVu^/UTjN^. 

— 3- (y^) y 2-t: Kn:^v->^C2 
tfyup^yujj^^— 3- C^:^) TiJ^ y n ^ 2 - t 
Kn:^>':7^n lfyu:xyu:?^:7:n^yuai— 3— (y 
^) y nJ5-iy-2-t: Kt2:^v^^^fcVu:^arv'^/^ 
3J^^vVJ:.— 4- (y^) TiJ' y narv/y^yu;^yu 
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y 1 - 3 0 or ^ i: <^r ^ 

p-^^yu>^^u>'^Olf:=^/u5^#SelS ; 1. 4- 

T/^j^^'v^:^— yu^y (y^) r^5^yu-h. i, 5 — ^ 10 

i^9l/'yifr—J\^^ / (y^) r^yu— 1. 6 . 

y:/i^>-, 2— 1. 3 — :/^$'>^^>'. 2 — t^^n 
[0 0 3 8] (y r^j' y/i^r ^ K. (>^)r^y 

^fnT:^ K^; T9 V o=^h D yi^. a-^uu 

yyuffigr^/^^/i^. (y^) y/u®&;^^/ur ^ y 

(y ^) r:i5^ yyuggv^y^/ur ^ y >^a t?*/K (y^) 
r y /wggv^ >^^/i-T ^ y ^^/i-. if y i^v^^o 

m; h y ry/u-v^r^^ h^co>-T5? ; (y 

^) TV /^T/uzi^ju, i/y ^v^/u (y^j') ry/uji— 
T^yu^cor y yuJS ; y y jif^u>^^y 

y tfr^/Uzc— T^yU^ xKy m^U-^^/y yU^y tr:=i/U 30 

y h=3ri/^y ^^u>^:/y yw-^y (y 
^) r y T^yu, /Ky :r.^u:/i/y =3— /i^^y (y 
^) T y ^otf=./^3L— 'T'yU'^vMir y/u 
r/wns ; ^y v^y ^/w>^D^1^v:y'^ i^/ur^ y-r 
Wi^T^ ;Ky v^y^/^i;^cr=^i^:/T^y:/cIl:- 
u>r ^ y-^ix-r ^^r ^ KSg. TKy v^y 
-tf^- (T'p tfywr ^ y-r u-f ^ K®!) . xKy.v' 

y f^/Uv'n:3rf->'— tr;^- ( v?:/a tf U>-T ^ y 

>'r^KS&) . /jf y v^y f"/^v'D^1^v- 

/U-3-T^yu— . TKy i^y ^>'Wv^t3:^r'y->'- 40 

(i-:rufcfyu-3-y y h) . sKyv^y^yu 

i/n^^e-y-V-ir^- (1 -^at:Vl'-3-r^ y 

h) . TKy v^y f"/U'>a^-y*V-lf>^- (l-:7'.at:Vu 

[0 0 3 91 *5&WJ::ibNt5*fi-^«c (A) 
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[0 0 4 01 ±f2^s^<^ (A) ^m^'t^f^^\^7m 
ss®!'^ h y ^'^^ mmm^ y •?j^^<7)i§eg^:s ; ig^-fL 

**;2. 2* -ry'if;^- 2-y ^/i-:/n ^f;?^>'T^ 
i^^^Jfi^it^c^r^/r^ v^Wk-^^. 2. 2' -rytf 
^-2- (2 — r^i^y^yv-2 — r/^) T/n/^v-jgjg^ 

^ yy^u::! h yyU^Or^::^ h y /Hb^^^<^7K@i4 

^?^^<^)ryP:<;yikJRffi«£®gJfe£. y^-MSSESfe^. 

j^S&^Syc^A. ^— yUJS^cOFe (I I ) t Ko 

(j^ , zny yyi.tf:/B6 (jfi) ^<^iEil»IS:#^-t-^r 

J:<. 2aw±*#fflLTt>J:v\ 
[004 1] X. i£^ryi-=i-/u. ^#i^^L< t^J!gfl» 

'>K ; ry tr^-f y:/^o^ h yyu^<OTy>(fc:'g^^&^;&5 

^g:«iry^=I-y^^g'g^®fflE^fflv^SS'&{c^^. ±fS(Da>^r 
(^)7v^;&yHL-g^5B*&SiJ> Xii. 7i^;!;yH:^Mi&^J tffi 

[0 0 4 2] SbtwttJKfi-g-SrtT^S^tctl. y'Jitjju 

v^K; t -y^^^i^y^^ h^}^y<-~:t^iy h\ ^ y ^-^^-T K 
y:/^nn K y yP^(7)ry<t:-&#^«?S:fflV^, 5 0—20 

oroaK-cni^nio 

[00 4 31 #¥*(^<^S:/S^«5S--OSA:frS£l:i4f tcipg 
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(a) iim&i^ (b) 
A-t-5*«fes *fi«^ (a) <D-SBS:SiS«^l-lO«8}wS 
Ab. *»«^ (a) (^53^0 i:^S:<*: (b) c^SB^SiS 
m^\^^mj&Ai-^:f3m. ^v^li, ^s<*^ (a) <^-gq 
tmmi^ (b) ©-gUSr^^t-laWt'SAL. 

(a) (b) (oau Sr^jt^ti-s/;£;s 

^tr35r2tc»li];c:»-lfr^)-fiISA-r-5:^)5fe^;45^(f 
s. Sfjt-v RJt>i^tp-e=&^»<4^wS)£:S^'-«>SAji 

•e^ra^^ •? roSAfi»Jt^iSi^«j3^(i^i5g«}i;^'fii$-e- 
-c, ^m^i$^<p(^m^^^ ( I ) tflifiS:*^ ( i i ) <o 

tr?)3*?l^P>tt:j2>A/-etS< . SiS^I^'^J^TbTfcfi: 
[0044] JifE**-&«!: (A) W^^»iiSWfci6, 

: My ^'^^ <3cffiy>ss, &T/^ro*ft (Scffiy 

ffiBS^*|g. EE-f^:a-V®!. ^iS'fiffiBg^. 2li;«-^:<^m 

y ffisKSbKK?* y ffi-^:*-i'g!T^ h y 
A, M-^:a-i^K* y r^A, ^iS'SiEessi-^hy 

Srofc*tw»i, *S«: (c) irbT (p< ^S') ryyu:?^/w 

[0045] mm»Wmt b-CW:. :J^^=^ficOf8S*s-et 
— >'P, ^:^-^/y -fen— yl.. ^3}-^^ y =J— /i^g!, 2-y<>'l' 

Vgjf, n- Ky^Wi'p</i';(7 7'^>'. ^/i';^ /'i'* T'^J' 
m : Egi&^kiKSlI, iffi^t^^Ui'. ^a^*/WA. ^ne 
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nm. (jjcMy^'Sf-^hy ^'A, ikffiy >'ife:*y ^J'a*?) 
ffia^. m.-'j-^^^^m. ^^^wmm. 

^'gff- h y y A, ^ ^SMsssfe 

[004 6] M^O^-T-»<D*fi-&{*:SrWmt4<t < #5 

•ClciStt-S^^ffiS^Jga^Sr 5 p p mtiTO^Hir-rS r 
t ;4Siff-^ LV ^„ iff * U < 14 0 . 01~4ppm«©ia, 
$^lr»4b< 140. O 1~2 p pm<^ffiH, St^ff* 
L<(±0. 0 1 ~ 1 p pmCO|5H"efc5o f*i, 

(OgS^Srjgl^ffi-t-^&i: b-C(±, 0iJ;tJf, TfSW (1) 
20 ~ (5) (D:)3mi>mvfhiy,^, 

(1) ^iESrAi^fc«K^rt^-^*^'^^ffi^4^^* 

(2) ^iESrAnfc^^f*9fi0^ffi§65^-*^*^<^^Si4 

(3) SS§rt^cA^^f^l^^SE^c^^^w:=pg^±;<f^S::g^ 

30 ffl-^TT-;^*Pi-5o 

(5) etcDi^4»jc#ihM^i-s-a c^^T^wycf^^-y- 

[0 0 4 7] ±f2*®-&{*: (A) 14. ^0**-etir;< 

«ji5i7»»P,l4. 7K^?R«f®-e^ifH4«Jiro P HteiaicP* 
\^XiS<^ttm^\-'<. i(3»*b<l4pH4«±, 
$bt-»*b<l4pH5EAJi. t «?*:)Jt»*b<t4pH 
6Et±wffiH-C'*>5. — *l:-&K)C£:SrpH7ei±-C 

*L<, J:t)»*b<»4pH6*SI, Se5jr»*u<l4 
pH5. 5*ffi, t »)*:)»tff*U< l4pH5*«ro«&IS 
T'fc^, ?eoT. i&V>pHT-*a-&Kj;£;5r=fT'Sofcmi- 
r^-u* ytt<^«S:jS;!)0L-CJ:!9ffiv^pHtc^S-r-5r i 
L< , »)g/j:*iS»<ii: L-CAfls:Wt-l4. p H 6 

LTpH6W±JcfiS-t-S:^!S, pH5*fiT'*S-g-S 
SO ^c;;S^^TJSofcl^^:lr>'^:;(; ytSi^KSr^iOLTpHSKi 
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r/u^/H;^^, T/i'^/i'SSSfe, TjU^/u:KyU7i^'^ 
V>TpH(OsgS^n^iP r i:;4S-e#, Z.itlhm^!^W<0 10 

-ctSo X, ±is^fi-&^ (A) II, 7K^^«j?^!ii-e^ 
i^v itjmmi^M^<r>immm:z^wvxm:m^'^it 

I 0 0 4 8 1 ±m^m^^ (A) Ofifi3J^t©:J5-T-ai: b 

gi-C 1 0 0 0~5 0 O 0 0 0;4S®^t?fo5;45, 5 0 0 0 
~3 0 0 0 0 0/45i^f* L< , 1000p~150000 

^*fi-^*f:'(A) tmt^mm (b) w^ic, $e,(C7K 

(C) S:±fa*«-&«r 

(A) l;i>PfLTl~5 0«»%^*-t-5ri:;aSiif*L 30 

2~4 0fifi%, ^ ►)*P»t«^^b<ll3~3 0fifi%-C 
Mfigitfel CO f y 7^ -I- J; ►) I^Ji^-BrS ^ i: i4S-C# 5 

(c) <D#^B-adsim*%*ww»^t-tt. 17-* 

5 0«a:%Sr®^S4i-g-{C(i, ^^c:*r-r5^>S^:^4 

[0 0 5 0] X, *^14>iKy T/l'=3fU'>^''y a— yw- 

(C) ^fl|j5S;-t-5:i-^v'ryu^u>S;4^ j^^I^^^SSC/iS 
2~1 8(7):i-^v'ryU^U>'atf5iaXli2aeJl_hcof^ 

'^mxh'o. ^7K^tt*fy r/i'#U'>':/y 3— /pcossss 

jKy T/U^UV^^y 3— /P (C) (0:;rdr>'T/'U'=3eU>'S 
<^^^!^^^^t UTIi, 2~1 8W®HxJ5iia-C-S>5 
jjs, 2~8W®Ei4*iff*L<, 2~4roi5H;JS± 
LV^, TK^ttJj^y T/U^^M^^'i/y 3— (C) 50 
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^^^S^^ie:«5^t LT^tf^ t;05iff*L<. 5 0^ 
<, 9 0^/u%W±;4S:^^->^^^i^*t?fc5r t*s$ 

yny^4^t#iD, 7i^yA4^#j!lD, 3^5Hft#A0^W 

i/y3-/u (c) ro*ffi»(i7k^m^, j^5gil^Sfci~ 

3 OCOr/W^/PSXJi (TyPdf/U) 73i::^/U-^^SJg^-C- 

fc^is. SE^Sim^«:i:LTl4, l~2 2;iSjffSL.<, 
1 ~ 1 8;5SJ; tjiff* U< , i~i 2^s$P>{r»$u<. 
l~4;45i]t{C»^ L< , 7k^il^<D^-^;45Stiif^b 
v\ X, TK^tixKy ryp^u-z^^^y 3— /u (c) co^p*!; 
^^Stb-Ctt, 5 0 0~200. O 0 0 <^«SH-4S*f * 
1. 000~100. O O 0<7)$Sia;J5j; tj^^ 
b<, 2, 000~S0, 0 0 0O®H;iS$blCi(f$b 

deu-v^^y 3— (c) i LT:i:#:6<J»m, TKyj^i^U 

v^yn— yu^ jj^ y id'u-v^'y 3— ^Ky^i^u 
v^y ;rn fu-i^i^'y 3'-yu., 5Ky3if^U':^;Ky 
i^^'y 3— /u4?;!5J^»f e>tT,5?)5, Tk^ttjKy r/^d^^>' 
i?'y=I-/^ (c) liTK^ttT-foSr i^Si£i«^T-fc5wi: 

^tfjKyrypdfU'^'^^y 3— yMSjif* L.<, 9 .0^/^% 

^^y 3— y-uxiiJ^y :iif^u>'jKy T'n If u-^'^/'y /u 
25Siff*b<, j^y aif^u-i^i/y 3— /Uijsftt^fSbv^ 
2«SI£i±co7K^tt5Ky ryw=spU'>':?^y 3— /U 

(c) S:fflv^-CtJ:v\ fSj. *«ig<07K^tt5K y r/w=^r 
u^-^y^— (c) li, TK^tS-efcSr i:;J5iei.S-Cfo 

=^fL':^a5?Bfa^Sr*3gW<Ozk^ttjKyT/P=JfU:^iJ^i; 3 
—/I' (C) i: bT;fflV^-5C t liT'^^iV\ 

[0 0 5 21 ±iE7K^+45Ky r/u^^i^^^y 3— /u 
(C) -hfa*S-g-ff (A) rofSitmt^iE-^LTtiJ; 
v^;ss, ^m^» (A) SrKjg-rSBgir, ±8B^^fp (xK 
y) ryudru^^ry 3-/1.31—7^ yu^^i^ (a) 

f2^^fo^y;<7/i'7}<>'^^*fi^*: (b) t^d^m^^t 

UT^tf*»#:^5>eA^ic, TK^ttJj^y T/w^uvjt^y 

3-/P (c) S:t>^tf»fi£«&SrIS«sfi: ur^fi-^SlSSr 

tT7i5 witrj:oT, ^fi-g-flc (A) irTK^tt^Ky r-yu 
drU>i/y3-/i, (c) i:Sr^*-r5-fe;>< V hiSfp^JJSr 

[0 0 5 31 ^^^rnxm^^^m^mo (j^y) r/^^ 

U-:^i^y 3— yujc— (a) T y vUT'yU 
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(c, r/^=ari^>-:t^v' 1^5 0 o^/^#iD-t-^::<h 
(a) Kfgtt7KmSr*-r6^k:'&t;Srffi^^@ 

{C. ^^^mX-^^Wm^m^ (a) Jl^^tC^if y TyU=^rU 

:^i/y zi--;u^W\^^^t X^x^t^U^m^WMt bx 

^^tw±fE*S^«: (A) t7m^'^-')TJ\^^l^>^ 
^V=i-^i^ (C) <!:S:^*-r^ir7«>^h^g:?n^J^^i:^- 
i:;5ST-#^o ¥fifls: (a) o:>S{ig<^^l;:ite'r5>K 

T/^^u:/i5^y /V, uvh. ^y ^^u-v^y =3— 

(a) co^^^aSriilel 9 . iS^. b 2 f«M 

t^. $ ?5{C;ic®tt;J^y T/P^U^^i/y yu (C) SriS 
(C) S^Jl^^^&<^:bT^*^^TV^fc*®^4>Ky T 

/u=^u>-:j^y =1— /i^ (c) tiRi— -t?feorts/.co-cv^ 
[0 0 5 4] i^. *a'g^s:/^6S:^T?t^9^^^fflv^^^^^p 

(;J^y) T/U=^U>-^y =1— /U^— T^yW^^ftflc (a) 

i:*^tt3Ky T/i^^M^^-^y =1— (C) i: Sr-g-tf ifij^S: 
mz^^^x. ^ta?n (2Ky) r/u=3f-u:/>ry /i^oiw. 
7^>'^^*S«: (a) lc^-r^7K^i43t?y Tyu^U':/^y 
3— (C) (^Dfil^liO. 5-5 Ofia%;0iiiST-fo-5 
l-4 0SS:%;d5*f^b<. 2-3 0SS%;55 J: 19 
»^U<. 2. 5-2 Ofia:%;i5$blc:i?^bV^ # 

t-. TK^ttjKy ryu=5E^u>^>?'y /u (c) cofij^^^^s 
teTbT*S-&» (A) (O^^mmT-i-^ik. 

[00 5 51 ^mm<D± 7< V h jmfp^jfi. iei^a^^j-T-fc 
s*fi-&flc (A) tmimmm (b) 6ji^«c, 
ffi— «^ (1) -e^^tL^^ffiSfp (/Ky) r/^=3iru>'^ 

y =r-yU:3i^^/l.^^g^ (a) ir^M^i^ (A) tC^St 

LTl-1 0 0fi»%^*-r^r<k;d5if*Ll^ X\)itf 
^b<li2-l 0 0Sfl:%. $e>lcSF4L<f±3-9 0 

i: !3fclt»*U<li5-8 OSfiyoTfe-So ^ 

(4^y) T/U-^U^i/y /UOQ— xyU^^S^ 
(a) ^h^m-r^ZtJiZX^^ ^/U^y^^ziv^ y ^ 
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ryU^U>-^y n^yHn^T^yU^^i^ (a) (^^^^J 

755ifiS%5l^fK(OJir^(c:|i. !7-:^if y -T^^COI^Jl^^ 
;$5;F+^i:7t!9ifSL</^<. lOoa[S%Srg 

(a) li. (A) (^m^tc^ 

10 (a) . MPt.. ^a^fls: (A) (I) 

(a) ^Pl— -efcoXt J:v>b. S?SoTV>Tt. 

2S^j«J:6o^fiafij (TKy) r/u^u>^ 
[ 0 0 5 61 ±iE^^?p (^y) ryu:^u>-^y 

(a) tt, ^S-^i*: (A) (Djaa^^lc: 

ia-g^bTtctv>;55^ ^m^i^ (A) srMig-rs^ic, 
JPF^ bTfflv^fd^^^p (TKy) ryu^u>'>ry /uni. 

-T^yP^^Sfls: (a) ^M^i^ (A) [C^bTl- 

20 10 omM%^mvx\^^^^j^.xm^Rjt^^w±'t^ c 

tt::j:oT. (a) Sl^lz^ ^iSfo (Tf^y) r 

/u^uv>/y =3— yUrc-^/U^^fl:^ (a) ^^M^ft: 
{c^bTl-1 0 0Sft%^^-r5'ir7<>' h?l?p^ijffi^ 

(a) ^fi^fls: (A) iC^f bT 2 — 1 0 0 Sfi%^ 
®bTV^^^^;^5J:^9jf^b<. 3-9 0fift%^Wb 
Tv^^^^jd5Se>{citf^b<. 4 — 8 0fil:%aSb-C 
V^-5^.^.;05^ 9*:)Jt»*b<. 5 — 7 0fiS%3^®b-C 

30 v>;5^.#,;65^t>#f* bv\ rco^g-r^^fafp (T^y) 

r/uarw>'^y =i^yuj:.^^yu^^4(^ (a) coJt^;^^ 
1 a:a:%*iao:S^j3:ti. try 7">f (?5fSiJ:^m;55 
^+5><!:j:e>?*F^b</^<. ffi::^, ioomSi%^m^ 

"t^i^hiz^^^^wcmmTLxiff-^L 

<^c?v\ j^. ^m^i$^ (A) ^btw^t&fp 
(jKy) T/U=^U':/:^^y 3— yu^— 7"/U^^S#: (a) 
S:E^b-Ct>J:<. la^-r^^^fp (^y) T/u^ui^ 

^y zi-yUin— f-yU^^fi{^ (a) fi, ^S^Si^PcD * 
&i^^^ti.Xm^^fz^^^ (^y ) T>'U=^U>'>5^y 
40 — 7^yU**l:flc (a) tl^— -efcoTtS^^oT 

[0 0 5 7] V hM^Mn. '^mjS,^X^ 

i>^m^i$: (A) <fc^>ft:{Sii^j (B) iix^iiz^ ^h\z± 
lETK^ttsKy r/u^^ru-v^y =1— (c) ^^m^if^ 

(A) {C>*bT 1-5 OS*%^*b. Tti^'O. ±IE^«a 
?P (^y) T/W^^r UV^y 3— yuoi— ^yu^^fi-(^c 
(a) §r*S^^*: (A) tC*fbTl-l 0 0S*%^* 
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So 

[0 0 5 8] *^?^<o-ir > hmi^M<0!(!,m^:^X'h^ 

^m^t^ (A) tmiti&mm (b) u^\c. $?>tr±iE 
TK^tt^Kyr.'u^uv^jj 3— /I' (c) $r*a-^^ 
(A) irjsfbT i~5 ofi»%##b. A»o, ±fa^ta 

( a ) (A) (C^ bXl ~ 1 0 0 

(A) ro^f*Lv^®^ig:^^^fe^i. J:iE^^ (T^y) r/i' 

^u^-^^y =— yu^i— x/w-j^^S^*: (a) i:±fE^^fP 10 
^/*/u^>-®f^^»^ (b) <!:S:itl>^^55-t UT^tp 
-^S<*:fiS;^>W^1-{^x ifSTK^tt^Ky ryp*u>-^y 
(c) Sr^>■&tf»Jsg!fe«ri[l^i|B|•^:b-C#*'&SJ^S^^T* 

?5^o, ^lafp (TKy) r/V'^u>'^^y ^i^^— 7" 

/U3^^g<^: (a) *fi-g-«^ (A) Jr3P|-UTl~l O 

o m.m%m'S l -c v ^ -a ^-^^x-s-^Sfc; Sr^jh-r-a *&-c- 

rw^rfefwj;*), (A) , y^tm (sK 

y) r-'i'=3e-u>'^''y =>— /u^— T^/i'^^Sf* (a) 2tt/ 
7K®<4*fy T-'w-^uv'^^y =— (c) (D^^^^-^ti 
m^mi:%i:LtiiiX'^. i$im^mz^h\^miti&mM 20 

(B) tr^JInii-srttwit). ^^e^t^-feTt v hSft^J 

[0 0 5 9] :^^m<r>±?^iy hflfD^JJi, 

(A) irSI'fkiEiiSiJ (B) i:Srj£i.^^£5><t L-C^tffcro 

i^**S-&^ (A) tmitWim (B) 
(A) tm\l^mM (B) tSrgiKtw^DUTt J: 30 

^***-&{*: (A) S:-fe;^>'Hi(a^i|SH;ijSi^U-C*3V^ 
T, :^Xii:*«ltJ:®^t:{£l3tSfl (B) Sr^^iB-rti-tf, ^iH^ 

*/^v^■fe7^>'hiSa^S;i^t^:, l&^^kUfc^S-g-^*: (a) i: 
ee-fbtexisiJ (b) i:Sri^«i)?B-&UT*jv^T, ^-g-, *tt 

[00 6 0] *^BJ«0-fe7< V hSfPjPlli. #a7KS!^4lt 

10 0 6 1] ±isjm^mo<o'^-r^\±^ ^mmt^t 
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[0 0 6 2] ±IE-fe> hiafigiK^tCiteVT^Sfeffl^ttS-fe 
> >- h i: LT(i. #fcEg^»i/iV\ M^li, /-K^u h 9>' 
(1 ^ y iiSltt-fe;^ > 2 y 

i/. ^^-fr Tyv'a., ^^yv;?;— T 
^R^^^^<owm{l^^?5mt:msa\^X%3;i\\ 

[0 0 6 3] Ji|2-fep< V Ma^i£i^(C*JV>TI4, 1 m 

ttiziiiimzmm\±^£<. miSLy^mi oo~i85kg/' 

, Kfi2 5 0~8 O O k g/m' , tK/ 

■fe/>'hit =0. 1~0. 7, »SL<|-i^ 

^itTKfirl 2 0 — 1 7 5 k g/m^ . ^m±;^>' b&2 7 
0~8 0 0kg/m' . */-fep<i^M4: (Sfilt) = 

0. 2~o. esamm^i^. ftiB-a—sgB-a-*-T?*si!£ 

y-h. ^ffi-fey VhS^sa 00 k g/m' WT<0«iEl 
[0064] JilB-fep* hi(iajES^tc:*j»tS±IS-fe> h 

4t^»il*, B?^55-^i!tT% (A) t. mtum 

m iB) ^:^D-g•f^-e•fep< V hfistoo. oi~io. o 

%. *f*b<liO. 02~8. 0%. J:t9JffSL<»-i 
0. 0 5~5. 0%i:jS-5tt:^<ofiS:j^Pi-HliJ;v \ 

<7^^pJJlt?«^«■aoj^*Uv^^^*^5S'b/:le,$i^^,. _hlE 

[0 0 6 5] ±fs.± ^ >- hm^^t±. ^>yKm{±\:ii> 
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^m.93=^>'i^ V—h (:^^>'y{it^^2 2^2 5 cm 
2 5 c mJW±-e. :^ ^ V:7':7 n— fit;$5 5 0 7 0 

[0 0 6 61 iia-fe^^-hiSa^^l^. M;ttf. WTlcilS 

^V^^m^^ ; 2Ky ^^ix^^x/UTjsV^J^ ; #pipi - 
113 4 19 -^^«IC|E®(7:)*P < r ^ / r y — /^;^>'^7^^ 

>^/WAh^^gfe^ ; ^mW-T- 2 6 7 7 0 5 ■g-^ffitc:i2*fe<D 

ip< (a) ^^tvx. 3}f y r/u^^u-v^y 3— /u-^y 

j\^mm\:^m t ^^m^W'iSLXj^/jL\x't(om, t. ( b ) 

^^^ti^x. TKy r/u^U'>-^y n-zu^y r 

(c) ^5)^i:UT. JKy r/u=^u>-^y =i-/u^y 

8 11 z^rmimm\^^m(otn< A^^t ur. 
v>:^y--h«g?p?p], 

[006 7] mmW- 1-226757 '^^®tC|E«(?:>in 
<i^¥5r-3 6 3 7 7-^^S{c:|a^co$D< (^^)r^V 



) 2003-212623 

22 

~ 1 4 9 0 5 6-^^ffiJC|E«cCO*0< TKy :3i5^U:/^y =z 
^O^tfi-g^^^ ; ^laqzs - 1 7 0 5 0 1 ^■<^m^^WL(OtU 

< (y^) TiJ^ y/i-®g(^7Ky:3i^u->^:?^y =1^/1.0;^ 7- 
/K (^^) Tyy^>^>'^7J^^-®! (Ifc) . (y^) y 
>'^®& > T/u;?/^':^^— /u^y (^^) r^yu- 

y-Ky T/U^U>^i/y =2— /U^y (y>$r) 7-^ y 
fiflc;6=^?j/^^*S-&flc ; #l35p5-4 3 2 8 8*^^}^ 

fE«(?5*p < r 3 ^ v^tK y r u y =t — y r 

1^. ^(DjdDTk^i-)!?^. XII. ; #<25:Bg5 8-3 8 

3 8 0#^«tc:fS«c<^*P<2Ky^^U>'^/y a^yu^/ 

[00 6 81 4#^BS 59-18338 -g-^«{r|H«<?:>*P 

< :^y T/i-^u>'i/y /w^y (y^) r^yyu®?^ 
^T^/u^^fift:, (y>5^) r^y/u^^^4#:, ^t;t^ 

; 4#fflBg6 2-1 1 9 1 4 7 #4^SJr|E*fe(7)$P < J^/U 

jj^^'g^^^^-r^ (y^) TiJ' y/i-@(!^>^7^/u^r;?je:.s 

li. ^<7)Jfc£ ; 6-27 1347 "^^^tCfE^CDiP 

< TyW3=^i^7Ky T/u^^Ui^^y yp-=ey r yynn— 

yi-^^^-r^^ y :^=^ v^r yu:^^ u :ymm^i^ t (Dzz,y^ ^ ju 
i\LBLJt^m ; 4#M¥6 - 2 9 8 5 5 5 ^<2^#ic:|2*fe<?:>iP < 
Tyu=i^ix7Ky T/l-^Ui^^y /u^y r y /U^— 7^ 

-r ^ >-K y >-r /u=^ u ^^^i^ t (DzxLy^^ju^tRft^ 

^±^mmi.xhx\i\ 

[0 0 6 9] ±:^'t^>^h^nm^m\^^m^\z\^. ± 

oX:^iB^j:itmnm^J:^i:^K 1/9 9 — 9 9/1 ^ 
L<\ 5/9 5-9 5/5;i5J:^»^b<. 10/90 
— 90/1 0;5S*t»*bV\ 

[0 0 7 0] X. -bia-ty^-hm^l^ii. JiUT<D (i ) 
~ (19) \cm^'r^^o^^^(D^jk^<D±:?i>^hmiuM 

(1) 7km^m^^¥om : ^vr^ V /i-m (-f-hv^ 
^) . jKyy^iJ^y/u^ (-t-hy^A) , 7Ky^u^>- 

h y 'j7iNia^<^^«afp;i7/i-3i^>'®&S'g^^ ; y ^/u-feyu 
n— ^^/Hr/uo— I: Ko^^i^y ^/u-fe/Un — 

t Kaarv/oi^yuir/un— ;^7>'U^^r v-y ^/w-fe 
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(3) ^j^^J : :^^yP=i:/@!. h ^^^^ T^:d< 

yi?A, itj;i^i^^j>.^ -r^^i^r^i^, r^'^^^'i^. h 
yu;^ y pj^>5^>^^^i5^e ; z^^:^^ ; ; :7^y 

— /u- ; ^y ir y >'^(7)^fi5r/i-=^"yw ; r ^ / h y (y 

^U>';^:;^z^^>-g&) , 1 - e Ka i/^i^ y T^^-- 1 , 

(6) flgfls^^f^f&sij : vs. >^7^ryv®!. c 

(7) flgHSffi?^>^7^/u^r^?&^i) : ^y-ty v^y y v^y 

(8) i^^^rv-TyU^UV^^MfS^lJ : (/Ky) :t^i^:^'f' 
UV- (TKy) ;d-^'>>^n t"u>'^i*;tiO^^(D7Ky :d-=^'>r 
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2^1 4<DM^T/l^=i--/\^^(D:t^i^^'^\^l^:t^iy':f 

v'ji^UVy riyU:7 3i::^/Uin— ^/^^(Z) y ) :^-=3*riy 
T/u^U>' (r/u:^/u) T y — yU3i— ; 2, 4. 
7. 9-7^ H^y^yU-5-xiyv-4, 7->^^— 
yu. 2. 5-v^y5^yU-3— ^^iy>'-2, 
yu. 3-y ^yv-- 1 3 — yu^coT-fe5='U' 

10 >TyU3— yWcT/u=aeu>';^-drv^ KSr^AnS-^^-fr/cT 

^j^T^yu, v^3i^ix>^^y 3— yuvi^yy^^^^-ryu. 
m^u^ij'^y /ui:;;;^7^r y >'Sji>C'7"yi-^<^ (jK 

y) ;r^iyryu^U'^/;9gTOg^3i;;^7^yi.^i ; :^})zt^^y=^ 

a:.^ui^yyufcf^ V h y W >-g&^:x7"yu^<D (/Jf 
y) ;d-:^i^ryu=^u>'yyuif^>'flBJ!»S£^^7^yi^P ; ^ 

y ;^:^iy77"n If u^^y ^yu^— ^yi^saes^ h y -^A. ^ 

y ;^-=3ev'iii^ix>- KT^iyyW'^^aiy — yum— ^ 
20 y^^i^^^co (TKy) :^^'>ryu=^U>ryi-=^yu (T y — 

>-;^7^Tyyuy V^iii;^7^/u^co ^T^v-TyU^^ 
U>'r/w^yuy >S^;^-7^yU'!® ; y :r=^'>^^ 

y yur ^ >'^<^ (j^y) r^^^riyryu^u^^r/u^yur 
^ ; y :r =^ v'T yu=^ ^ K^o 

(9) Tyu=i— yu^?B?a^J : ::^-^^yUTyU=2— --=^ 
1^X'>y^Ty^=l— yu, Tir^ uvTyu=i— yK tfy=a — 
y^S^o 

(10) K^?B?a^ : r^j^y i^—h^vr^:^^^ 
30 (1 1 ) y v®!^;:^^y^^r^?&^J : y h y >^^yK 

-3^ h y •J^A:r:^^^yi-*^:7in- 
(1 2) i&JS:H^^t^?ai¥J : ryu^ = »>A;3;7^TU— 
(13) v-y =i->-^?gf&^J : v^y ^yPv-y 3->'ffi. 

i^y 3— ^'-^-^ iyy ^-v-^-^ywv^a 

<t#y '>o^r-y-V (v?y^yU3Ky i^n^E^-y-^-^c^jjfy :^ 
yu;tfy '>n:^H^V) , :7y^;rn y =3— 
(1 4) AE^ : mm^m. ^^^V^|t^^?Dflgfl»^. 
Kn=af-v'>^7^Ty>'g&-^Hy 7 ^7 y y^i^y^>':n 

40 — ABS (TJi^^/\^^>"^>':^yi-^>m . LAS 
(H^Tyu^ag^yu^Vif i^;^yU7j^^^®&) . ryu:*>';^yu:j^ 
3j^y ;^=3f..>;r:f=-i/>-ryu^yu (-^oiriyU) 
T^yK Jify ;^=^ixzc^U'>-Tyu=^y^ (^^iJi^yu) 31—7^ 
yu5£»^>^7^y^XJi^<?:>t£. TKy ;^^v'^^u>'ryu:^r 
yu (73:::^yu) ^—r'Ji^])>'M^:^'r/UX\'t'i<DM. W 
eKttJfsf. ryv>5r::^yU-^yU2j^=2yN^ffi!. a-^M^^^^^ 

(1 5) ^<7)flfi.^ffigtt9J : ^i5^^7^v^yuryU=3-yU-«?> 
;:^xr yyuryu=i— yu^co^^^rttce-S Ofi<z)j^^JS 
50 ^S:*i-Sffifl«]t^lffiryu=-yu. r tfJi^yuTyu^- 
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iv^ \y-yir^'^ KS: 1 0 */ueiJi#J!ni$-er;t.jK y T/w^ 

(16) BJ^tKSJ : JIBW®! {.m , JIBfl»Sfe*;=^x-'W. Jft 

(17) mmn : ffiffisfeis. y ^ssta, ss-fts^^, 

(18) t>T/#miS«^jW : jKy ;a-=¥->'r/W=3f/l'^— T^^l' 

(19) s^3i^ ; ^ h y >?t/-r h^, 

[0 0 7 1] -?:<0^|fecDiii*q<73-fe;^ V b^*DSli (*f) L 

[0 0 7 21 ±l2-fer/ hm.0,m^i3\^X^ -fe-/ V 

li. ^5cw (1) ~ (4) *s3ifeifbtts. 
[00 731 ( 1 ) <D2|c«eq<o-fep< h&^m. R.x:^> 

JtirUTH:, OX^-fe;^ v hiSfn^tp (A) 
Ml^XO. 0 0 1 ~ 1 Ofifi%roj£H/5i»*UV'>, 
[0 0 7 41 (2) Qi^^m<D^^'^hm^m. JRV^. 

<t7K*«*»b7S-5i^7lct4gmSt^^»2~l 8«r/u 
^ Ui^:^-=^r-> KS:¥^#^III^/i'^-e 2 ~ 3 0 0#*D Lfc 

-C-fc-So 1^. ®<0-fe/i^h^g|p^J^co#fi-^i*: (A) t 
®oW:5>^{SM^J <r)ie-g-SStt i: 10/9 
0~9 9. 9 9/0. Ol7J5$f4L<, 50/50~9 

9. 9/0. ii6sj:r)i!f^bv\ z:<r)m.^^i:>-^<r>^ 
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[0 0 7 51 (3) (D*«§^<^-fep<Vhig?P^J, St/, 

y >'m^'^. >':^/w* vBSf*:/v-=!' y 
sKy T 5 / r y — /p^^/usts 

;^>'h?SfnSiJ 4' (A) tr^^/ujf; 

5/9 5~9 5/5iJ5^f*L<, 10/9 0~9 
0/1 OdSi^^fSbV^ 

[00 7 61 (4) hjSfPffl, St;«. 

©y i/=i^;?l/^/}^vg^:^co2^^^Srie^^^t■t-5M^^^-&^^ 
■fro 1^. (Dw-fe/ V hilfp?ri|'f<75^S-g-fls: (A) t©ro 
y if=:.i^^jv^:ymM.t<r>m-^mWti:t LTI4, 5/9 
5~9 5/5;iS»*U< , 1 0/9 0 — 9 0/1 0;iSi 

(0 0 7 71 

[0 0 7 8] »it0iJ4C*3V^T. -^i&ftl (sKy) TyW^Sr U 

v^^y n-yuai- T'/uj^^fiffosiit^tcisj^-t-ssj^y 

[0 0 7 91 <jKyT/u^U'>'j/y =— /Ko^j^sc^jai 
^*«=> 

30 ti a : A^SJf^mtt L C- 1 O 

^iim ■ ^MffiSfH- (R I ) ^tii^ (H I TACH I 
3 3 5 0 RI MONITOR) 

»K» 1. 5ml/:J> 

agfomi (t*) fSi, rshodex G 
F — 310J 4. 6X300mm 

ia* 4 0*0 

40 (0 0 8 01 <«-l^!R-*fi«JroSJES«l!l«^fe#> 

« a : 0*:9-?fett B o r w i n 

^^ttJSi : ^liffiffft- (R I) 1^£B^ (H I TACH I 

3 3 5 0 R I MON I TOR) 

mm- mm r-feh=hyyw/o. i%9A/ife-f3^v 

3?^7K®?g= 5 0/5 0 (vol %) 
MS: 1 . 0 iti 1 /5)- 

*7A:a3g ^y- (**) S?, roDS-120Tj 
+ roDS — 80TsJ# 4. 6X250mm 

?aa 4 o'C 
50 <*a-a-flr«5«*¥^^>^«ai^*#> 
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m Wa t e r s LCMl 

mmm ■. ^mmmn (r i ) tkoas (wa t e r s 4 i 

0) 

^7A^;i-^'^lft7[c^f«=4 0/6 0 (vo 1%) . JS^SSt 
-epH6. OtC^S 
SSS 0 . 6ml 

^yj-~:mm My- m) ttsk-gel g 
4000SWXLJ + rcaoooswxLj + rG2 

OOOSWXLJ + fOUARD COLUMNJ # 
7. 8 X 3 0 0min» 6. 0X4 0mm 

?as 4 o-c 

Lrp< y /I'T/i'S— /^ (2 — 2 — 
T-n^^- 1 /U) 1 9 6g|J. ftAnSJEStoSSE i: UT 

TKlK^k-^- h y A 3 . 1 SB^ttii^, a?^TtwSiS:§«i 
rt^g«S^U. ^*#ffl^T-C-l 5 orST'iPSRU 
yh. ^-LT. ^^Tf 1 5 0'CSr^SfipUfcS*^f^^- 
V3^^v'K6 3 1 OSBSrSJ«^l*i»-«AU. Tyu^u-V 

-fo ) li, ^ ^ y yUTyi^3— /Hc^*9 5 O-t/KO^^U 
•> K*s#iD Ufc^FfiSfP^K y T/Udf U^'^^ y =— 

^— T^/i'^^Si*: (WT. MAL-5 Oi:#5;-t-o ) t i: 
gj^^i^i: L-CTK^tiJKy T>'i'=^u>'</y 3— >'!' 

^u>'^^y =— yu©^^*:!*. ^Fia^pj^y r/u=^rU':^i^ 

y yuzn— ryu^^S{4:{c*fL-C5. 0%-C'foo^c, 
10 0 8 1 ] <SJjg03J 2 flHf^> ^^^iO^T 

SSfC, 3f:|afpT/l'=— /w-i: LTT y /UT/Wa— /H O s' 

#*pKiCft6«Et LTTKgS-fk^ h y A 3 . 1 asSrtt 

-t?i 5 o"t*-ej!nif»Lfco ^L-c, ^^T-ei s cc 
iS:^b^**^^u>';i-=¥v'K6 1 9 sU^BifC^^ 

(EATv M-2i:f*-r. ) tt, r y/i'T/i'3— /Hcsp 
tS7 5*/K^3if^vi';i-dE^->K/JS'ftiiOUfc^fia¥njKyr 
/W'^U-^'^y 3— x/w-^^*^ (£AT> AL-7 
5 tl^-To ) tt%K. Wl^^mt LTTK^tt'-Ky r/i' 

w-efct), sKy^i^uv^y 3— yK^^^iii^ ^^fn 

TKy Tyi'=^U'>'^^y 3— >»U3i— 7"/u^#4W-*fb-C 
3. 2%T-fcofCc 

10 0 8 2] Kmrnms-^m-^w (a-d <c»ffli5t> 
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<!: U-CSSitM 1 X-mbixtcSilt^^m (M- 1)420 
SB (MAL-5 05:4 0 0^, 5t? y UV:}^ y 3— 
Sr2 0gB^#) Srttii*, 6 5'Clw#?aLfc„ Rlt^m^ 
S: 6 5 "CtZl^feo fc4Jt<ST\ ige?-ft7K^ 0 . 7 3 4 SB i-f 
:^>'^j^7kl 3. 9 4aJir7)^b7S5ii^if:7K*7k^aJSr 
iSiAo Lfco jg®?-fli7K*7k^?gi&X^ 3 0 6 5 
l^Uyt^, Ti^' yyt-®S6 5. OgBSrSJi&^^rtt^S^ra 
!4Mt-CieTb. ^-ttiilgimc, V^Sm* 1 8 . 0 5 

10 $Bic:L-r;^3^utr:/^o. 9 5 ogp^ufs— y /Uz&t' 

5WW75-ftTMTbfco ^-ro^, l^ra§lt^V^T6 5 
"CJciSlASrMi^bfc^, fi-&S*&S:*^Tb)t,>i. %^ 

^S*S:pH7i;i(f?DU *«Ww*fi-§-{^ (A) f=:tea 
-t-5*S-^fli: (A-1) S^^^pS-&^(i:7K^^SS:^#yh„ 
X, ^ yyur/U3— /Hcj.5"U'>-^=^>' KSr^*&5 O 
20 *yH^;!3.Pbfc^^fPJKy T/l'^Ui^^^y yu^i— t'/W 
irTi' y>'U^ro^#»S:JS?{*:^'n-;? (JL 
C) \zi:<!)m^i.. fl:-g-^^**fci:i^. ^^gSfiiJK 

y T/'l'^U^^j/y 3— /Hn— 9 4 . 1 
Ti^ y/USfe<Dfi^^{i9-7. 0%-efeofco Sfo 

T, ^a-g-fflfigittt^MfiisKy T/uj^uv-i^y 3— 

— 7=•/^/r^' y /US!?= 8 5. 6 5/1 4. 3 5 (sa 
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